dex and the Freedom in the World Index were studied and applied to South Africa. An empirical analysis was conducted, cross-correlation functions were estimated, and Granger causality functions, regression analysis and finally a vector auto-regression model (var) were constructed and estimated. The research findings from South Africa support the literature, suggesting that there are indeed some indications that greater levels of economic freedom support higher rates of economic growth in a country.
Introduction
The economic freedom and growth nexus has been studied and debated by economists since the seminal work of Adam Smith An Inquiry into the Nature and Causes of the Wealth of Nations, published in 1776 Nations, published in (1986 . Generally, it has been contended and debated that free economies will be more productive and innovative. Economic freedom is considered the ultimate incentive for the optimal utilisation of scarce resources, by developing a favourable economic and political environment for sound competitiveness and incentivising, and empowering human creativity and innovation. A free private market bestows upon individuals the freedom of choice in terms of what to produce, to consume and to give. The invisible hand incentivises and empowers individuals to follow their own interests and cooperate with others on a non-coercive (voluntary) basis (quoted in Gwartney and Lawson 2002) .
The large disparities in the economic performance and level of progress between countries are widely accepted and acknowledged. With this in mind, there seems to be a comprehensive body of literature that identifies a number of factors that, as a collective, illustrate why some countries' employment and income growth experiences or records are better than others are. Economies differ with regard to their level of technological development, focus of competitive advantage, development funding from abroad, the stock of human capital, and the levels of political corruption and uncertainty. Recent literature explores the contribution of institutions to economic development. There is evidence suggesting that where levels of economic freedom are higher, countries enjoy increasing economic growth and development.
A country's levels of prosperity and progress depend on its measure of freedom in its economic endeavours (Gwartney and Lawson 2002) . The authors found that economic freedom generates economic prosperity, which raise the income of everyone, especially the poor. Dutz and Hayri (2000) therefore also found a mutually inclusive long-run relationship between a country's competitive policies and its economic development. The results suggest that key measures related to intensity of economic wide competition are positively associated with unexplained growth. The relationship between economic freedom and how it affects a county's economic growth is investigated in this paper given the seemingly wide spread view that economic freedom supports and 'incentivise' economic growth. This view is based on a sound theoretical foundation and draws on research done on economic freedom and growth, as reported in existing academic literature.
Such a possible connection and relationship will be tested empirically within the South African (sa) context employing regression and vector auto regression methodologies after a clear explanation of the data, data sources, and the time period of the data, study methodology and hypotheses. The empirical findings tentatively support the hypothesis suggesting that economic freedom is indeed an important variable in the sa growth context for example the results also indicate that economic growth is affected by the lagged period 1 and period 2 of economic freedom using the Freedom in the World measure of Freedom House (see https://freedomhouse.org).
A Conceptual Framework
Nobel laureate, Fredrick von Hayek, developed and conceptualised his notion of freedom (economic freedom) in 'The Constitution of Liberty. ' Hayek (1960) posited that a proper legislative framework forms a primary element that ensures the freedom of economic agents. The concept of economic freedom refers to individual role-players and their behaviour, implying methodological individualism. Hayek (1960) further stated that economic freedom should be understood not as the absence of government behaviour, but as freedom under or within governmental law. Economic freedom is, therefore, a relative term in the relevant economic environment. Hayek (1960) stated that the use of force (coercion) is an important concept to the understanding of economic freedom and that governmental behaviour can be classified between coercive and non-coercive behaviour. Hayek (1960) further stated that some measure of enforcement is to the advantage of economic role-players. Appropriate coercive behaviour is that which is consistent with economic freedom and, therefore, by definition, does not hurt economic freedom. Hayek (1960) does, however, warn that government has the power of enforcement and to that extent is therefore the greatest danger to freedom in the market place. The only acceptable means of government coercion is by enforcing rules. It is the therefore the type rather than the size or quantity of government behaviour that is of relevance to the concept of economic freedom. The focus should therefore rather be on the possible coercive and not on the non-coercive government activities (Kapás and Czeglédi 2007) .
The meaning of freedom should, however, be more narrow or specific (Barzel 2000) . In most cases, it is defined as the absence or lack of force, i.e. coercion, except for government force, to impose rules that are known and accepted, such as the protection of individuals from public or private coercion. With the monopoly governments have over power, they are able to manipulate people's economic and entrepreneurial behaviour. The legislative power of government allows people to realise their own economic objectives, free of any unnecessary interference or confiscation by others. This allows people to develop their productive capacity and create their own wealth in the manner they regard as optimal. If government ownership of force goes beyond these absolutes, economic freedom is negatively affected (Hayek 1960) . Government force and specifically the manner in which it exercises its monopoly power must therefore be con-tained and limited through the implementation of normative constraints. Kapás and Czeglédi (2007) argue that the legal principle that law should govern provides a criterion against which freedom can be evaluated. This ideal of freedom is best portrayed as reconciliation between governmental force and free economic behaviour, where the rules of the game are openly known to all (Bastiat 1850; Hayek 1960; Kapás and Czeglédi 2007) . In other words, the legal principle that law should govern is a doctrine or blueprint of the ideal situation. Hayek (1960) states: 'The rule of law is therefore not a rule of the law per se, but rather a rule concerning what the law ought or should to be, a meta-legal doctrine or a political ideal. ' The legal principle that law should govern limits or constrains government in its coercive behaviour and is critical to ensure freedom. Individual liberty and the rule of law are therefore synonymous (Voigt 1998) . Kapás and Czeglédi (2007) integrated economic freedom as part of economic growth and entrepreneurial theory in a logical manner. They realised that innovation and free market participation enable people to reach their objectives in the market place. Holcombe (1998; 2003a; 2003b) highlights the process by which entrepreneurship leads to and supports economic growth. This view is supported by several empirical studies, such as the work of Ovaska and Sobel (2005) and Kreft and Sobel (2005) .
There exists a link between economic growth and innovation because entrepreneurial behaviour creates undiscovered profit opportunities for other entrepreneurs. The bottom line is that entrepreneurial activity develops opportunities for other entrepreneurs (Holcombe 1998; 2003a; 2003b) . The concept of economic freedom therefore underlies and supports economic growth.
Does Economic Freedom Matter? A Literature Review
The extent to which economic freedom leads to economic progress was researched by Panahi, Assadzadeh and Refaei (2014) . They investigated the economic freedom and economic growth connection using data from a selection of 13 Middle Eastern and North African (mena) countries from 2000 to 2009. The study makes use of two models: firstly, they estimated a model that determines an index that shows the total level of economic freedom, which utilised a number of control variables (variables that stay constant) that would not be affected by national growth; and secondly, the freedom index was divided into sub-categories that constituted the index.
The standard control variables include government and investment share of gdp, population growth and primary school enrolment per country. The random (re) and fixed (fe) effects models were estimated, taking the panel characteristics of the dataset into account. The fixed effect model was found to be superior to the random effect model in all the estimates. Irrespective of the model used, the study revealed a significant positive association between economic freedom and the economic growth rate a country experiences.
Wulandari (2015) studied the economic freedom and economic growth connection of Indonesia over the period 2004 to 2014. The study used a positivist approach because of the need to test the data quantitatively. The vector auto-regression (var) model applied follows the research conducted by Lee (1992) . The var estimation indicated a positive relationship between economic freedom and a country's economic growth rate and vice versa. This supports previous studies that stated that economic freedom leads to growth. Wulandari (2015) suggests that, in a country that is concerned with economic growth and social welfare, market liberalisation is a necessary institutional reform.
Justesen (2006) used panel data from 1970 to 2000 of several countries and utilised Granger causality tests to determine to what extend the variation in economic freedom as a whole, as well as its sub-divisions, can explain the variation in the economic growth rate of these countries.
Justesen concluded that the relationship between economic freedom and growth is much more complex than usually assumed. The connection between these variables does exist, as does the relationships with the sub-divisions of freedom. Taking the latter into regard was found to be very important. The study found that, in general, overall economic freedom seems to cause economic growth, both with regard to the level and the rate of change. The causality appears to run both ways between the growth and freedom variables. Their research results suggested that property rights might have a causal effect on growth. Changes in property rights, on the other hand, seem to not Granger-cause economic growth. The sub-division variables on labour, credit and regulation of business were the only part of economic freedom that wielded a definite unidirectional Granger-causal effect on economic growth, irrespective of the model specification (Justesen 2006) .
The connection between economic freedom and the growth in state employment in America (usa) was investigated by Garrett and Rhine (2010) . They found that besides the clear-cut factors that determine growth, such as human capital and economic industrial diversity, economic freedom is a major cause of growth. They did, however, find that this relationship does fluctuate with regard to the period under review.
The relationships between the advancement of economic freedom and changes in national production and income per capita were studied by Gurgul and Lach (2011) . They studied countries in the European Union (eu) that underwent transition between the years 2000 and 2009 and the connection between rising economic freedom and income growth and development are positive, both on theoretical and empirical grounds. They applied the Granger and Huang (1997) method of evaluating panel datasets. They focused on the forecasting abilities of the models instead of significance tests.
Gurgul and Lach (2011) tested for Granger causality using two forecastbased methods. They estimated out-of-sample forecasts to determine any difference between the augmented model and the restricted models. They confirmed that, in all the countries investigated, economic freedom Granger caused higher economic growth, particularly when utilising the Fraser overall index. Gurgul and Lach (2011) state that the results of the causality analysis provide a solid basis to assert that the higher a country's level of economic freedom, the better the prospects of growth. This is especially the case in less developed eu economies.
The connection between economic freedom in the sadc region and the economic growth in those countries were studied by Gorlach and Le Roux (2013), both on an aggregate and individual component basis. The empirical research of Gorlach and Le Roux (2013) confirmed the link between economic freedom in sadc countries (Southern Africa Development Community) and their per capita gdp growth. They established a positive relationship and also confirmed that economic freedom Granger causes economic growth; therefore, increasing levels of economic freedom implies a higher creation of wealth in sadc countries.
Based on the Granger-causality test using the individual components, the significant connections on a 1 level of significance were free international trade, which caused better legislation of business, property rights, labour and credit, with some feedback effect. Mutual causes were established between the size of government and its ability to secure loans, while international free trade also Granger-causes better regulations, at a significance level of 5 (Gorlach and Le Roux 2013).
Regions with a higher degree of economic freedom receive more foreign direct investment, which enhance their economic progress (Ajide and Eregha 2015) . It was also found that indices of economic freedom measures are positively related to constant and stochastic factors. A 10 rise in economic freedom raises national income and production by 5.7. This emphasises the economic freedom as a determinant supporting economic progress and development.
South Africa's Ranking with regard to Economic Freedom
The three most comprehensive studies on the measure economic freedom are the Heritage Foundation's Index of Economic Freedom (http://www .heritage.org), the Fraser Institute's Economic Freedom of the World Index (https://www.fraserinstitute.org), and the Freedom in the World Index published by Freedom House (Puddington and Roylance 2016) .
The Heritage Foundation publishes an Index of Economic Freedom (ief) of 186 countries on an annual basis in collaboration with the Wall Street Journal. The Index of Economic Freedom of the Heritage Foundation uses ten qualitative and quantitative factors, which includes the legislative framework that protects private ownership, and opposes corruption. It considers the size of government expenditure and the efficiency to regulate exchange labour freedoms, as well as the accessibility to markets, funds and financial freedom of a country.
The Index of Economic Freedom ranks countries between no freedom at 0 and 100 at total freedom. On this index, South Africa's level of economic freedom has risen from a score of approximately 60 in 1994 to approximately 62 during 2016. This score rose to some extent by the turn of the millennium to approximately 64, but declined again by 2016 to where it originally was. The Index of Economic Freedom ranks South Africa currently in 80th place, out of 186 countries in 2016. South Africa is ranked as 'moderately free. ' South Africa is ranked 6th in Sub-Saharan Africa (46 countries). The trend suggests a steady regression of economic freedom, especially post-2005.
Countries and regions that enjoy the most economic freedom in order of merit are Switzerland, the United Kingdom, Canada, Ireland, New Zealand, Singapore, the United Arab Emirates, Chile, Jordan, and Hong Kong, Mauritius (see https://www.fraserinstitute.org). During 2000 the United States was second, but now only ranks 16th in the world. Countries with the worst economic freedom record are Angola, Zimbabwe, Algeria, the Central African Republic, Chad, Republic of Congo, Syria, Libya, Venezuela and Argentina.
The Economic Freedom of the World (efw) report is published by the Fraser Institute (https://www.fraserinstitute.org). They also define economic freedom as people's right to act in the market place without intervention by the authorities. The Economic Freedom of the World Index (efw) of the Fraser Institute includes 21 components. It utilises a varied set of objective variables that regard the size of government, openness and freedom to international trade, availability of credit and funds, as well as capital market regulations. It also considers the legislative framework that guarantees the ownership of private property, and regulates the supply of credit, human resources and free exchange. Unfortunately, it excludes some important variables because of data constraints and measurement issues (Gwartney and Lawson 2002) . The Fraser Institute scores countries between 0 and 10 with 0 the least free and 10 representing the freest (efw). The Economic Freedom of the World measure of the Fraser Institute ranked South Africa 96th out of 175 countries on government size, receiving the lowest ranking of 121, while the legal system and property rights received the highest ranking of 61 out of 175. South Africa's rating experienced a progressive regression since 2005. The rankings of some other major countries are: the United States (16th), Germany (30th), Japan (40th), South Korea (42nd), France (57th), Italy (69th), Mexico (88th), Russia (102nd), India (112th), China (113th) and Brazil (124th).
Freedom House acknowledges South Africa's freedom status according to their Freedom in the World Index (fwi), but also indicates regression since 2005 (Puddington and Roylance 2016). The Freedom House scores countries between 1 and 7 with 1 representing the freest and 7 the least free (fw). South Africa (during 2016) is classified as 'free' with an aggregate score of 79 where a larger score indicates a greater level of freedom. This compares to Brazil, Russia, China and India at 81, 22, 16 and 77, respectively.
Data Used
The study makes use of a secondary dataset that contains annual data on South Africa's real economic growth rate (gi) from 1995 to 2016. The South African Reserve Bank's (sarb) economic growth estimate for 2016 was used, whereas the data from 1995 to 2015 was obtained from Statistics South Africa. Economic freedom data for South Africa (for the same period) was collected from the Heritage Foundation, Fraser Institute and the Freedom House.
Both the Heritage Foundation and the Frasier Institute's economic freedom scores increase from 0 to 100 and 0 to 10, while the Freedom House economic freedom scores decrease from 0 to 7. In this study, two models are used, i.e. a multivariate ordinary least square (ols) regression model and a vector autoregressive regression (var) model. The var is included to control for the possible endogeneity of the variables that is especially important when doing time series analysis involving causal processes.
The multivariate ols regression model includes two control variables, i.e. the annual percentage change of per capita gross national income (y i ) and the annual change of gross fixed capital formation (nv i ). Both datasets were obtained from the sarb. The inclusion of the control variables are in line with the study by Panahi, Assadzadeh and Refaei (2014) . The primary reason to include control variables is to exclude alternative explanations while testing the hypotheses with the explanatory variables.
The relationship between Economic Freedom and Economic Growth in South Africa was investigated in the current study, which tested the hypothesis that a statistically significant association exists between economic freedom in South Africa and economic growth.
Empirical Analysis: Economic Freedom and Economic Growth Nexus in South Africa
An empirical analysis of the data was applied to South Africa by the authors and we report our research results in this section. The descriptive statistics of the country's total income and production (gdp), the Index of Economic Freedom (ief), Economic Freedom of the World Index (efw) and the Freedom in the World Index (fwi), in relation to South Africa, are presented in table 1. The statistics suggest that these variables are normally distributed (p > 0.05), with the exception of the ief and efw. Non-normality may increase the chance of a false positive result when using a test that assumes normality. However the model makes no assumptions about normality and therefore these is no need for the independent variables to be normally distributed. None the less, the effect of the variations of the independent variables is important to investigate to determine the major outliers or concentrated values.
The analysis found economic freedom started decreasing post-2005 and this is also evident when applying the polynomial (2nd order) function and a three-period moving average function.
Stationarity of the variables were assessed using the Augmented Dickey- A statistical analysis using cross-correlation functions (variables integrated in order 1) was then conducted. Cross-correlation is a measure of the similarity of two series as a function of the lag of one variable relative to the other variable. Table 3 suggests a lagged correlation and delayed table 3 Cross-Correlation Results (integrated in order 1)
notes Authors' own analysis using data from Statistics South Africa, the Heritage Foundation, Fraser Institute and the Freedom House.
response between the economic freedom of a region and its economic growth of approximately two to five years. There did, however, seem to be no or very little lagged correlation between a country or region's rate of growth in the economy and economic freedom. The second statistical analysis applied is the Granger causality function (null hypothesis = no Granger causality). This function examines whether one variable leads to variation in another and to what extent its present values can be explained by historical data of the two variables, and then determines whether a time lag in the independent variable could enhance the accuracy of the estimation. An independent variable Grangercaused another variable if it can enhance its ability to forecast accurately. This will be the case if the regression results indicate that by lagging a variable, it improves the forecast and the coefficients are statistically significant.
The estimated results of the Granger causality tests, with the variables integrated in order 1, are displayed in table 4. The estimated figures in the table suggest that economic freedom can Granger-cause the economic growth rate of a country and not the other way around.
Thirdly, the effect of economic freedom on economic growth was analysed using the three measures of overall economic freedom using regression analysis:
where g i is annual economic growth rate (percentage), y i is the annual percentage change of gross national income per capita, and inv i is the annual percentage change in gross fixed capital formation. These variables are often significant in growth and are almost standard in this type of model, according to Carlson and Lundström (2002) . ef i is the economic freedom index values for the period 1995 to 2016. The stochastic error term is ε. Since the variables are non-stationary in level form, the 1st difference values (order I(1)) were used, i.e. d(g i ) etc. The results of the regression estimation are indicated in table 5. They suggest that income per capita and investment are highly significant. Economic freedom is only found to be significant when figures from the Economic Freedom of the World Index of the Fraser Institute are used.
Sometimes, the process of estimation and inference becomes more complicated because of the presence of endogenous variables on both sides of the equation, implying variable endogeneity in both the dependent and independent variables. When the results of the regression anal-ysis are studied, it may be suggested that economic freedom may be endogenous to economic growth, making ordinary least square (ols) an inappropriate estimator. The results of the Granger causality tests (table  5) suggest that economic freedom consistently predetermines the growth rate of an economy. Economic freedom could, however, be endogenous, making the statistical findings on economic growth and economic freedom spurious.
A vector auto-regression model (var) was then estimated, based on a simple bivariate function and displayed below. Sims (1980) was the first to propose a var model, since there is no need to be concerned about endogeneity and exogenous variables, as all variables are considered as endogenous variables. The time path of the {gt} is dependent on realisations of the economic freedom {eft} history, current and past. Similarly, the time path of the {eft} sequence is affected by current and past events of the {gt} sequence. The var of order I(1) is given as:
where g t is annual economic growth rate 1995 to 2016 (), ef t is economic freedom index 1995 to 2016 and n is the number of lags. Luetkepohl (2011) argues that traditionally var models are constructed for stationary variables without time trends. Since the variables are non-stationary in level format, the I(1) variables were used. It is assumed that g t and eft are stationary; eg t and e eft are white-noise disturbances with standard deviations of σg and σef respectively; and the error terms are uncorrelated. The amount of lag in the var model is determined from the information criteria recommended by the final prediction error (fpe), Aike information criterion (aic), Schwarz criterion (sc) or Hannan-Quinn (hq). The system incorporates feedback in its structure since gt and eft are allowed to affect each other. The estimated results of the var estimation are given in table 6.
The research results given in table 6 together with the results given in table 5 implies that economic growth is affected by economic freedom using the three different Indices of Economic Freedom; the Heritage Foundation, Fraser Institute and the Freedom House. In the case of the Economic Freedom Index the inverse relationship is to be expected since 1 indicates the highest level of freedom while 7 is the lowest. This is in line with the findings of Panahi, Assadzadeh and Refaei (2014) , Wu- landari (2015), Justesen (2006) , Gurgul and Lach (2011) among others as discussed in the third section. The result suggest that, in general, overall economic freedom seems to cause or at least be conducive for economic growth, i.e., periods with higher levels of economic freedom leads to higher economic growth rates. The causality is also from economic freedom in the direction of economic growth, and not the other way around as some studies have found. It is therefore possible to argue that part of the economic decline post 2016 is due to the fall in the overall economic freedom levels in South Africa.
The results also indicate that economic freedom causes or supports economic growth only after two to four years. There is therefore a time delay (lagged relationship) between higher (lower) levels of economic freedom and economic progress (decline).
The empirical results of the current study confirms Ajide and Eregha (2015) who found that economic freedom is a key driver supporting economic growth. South Africa should therefore focus on the individual components of overall economic freedom in order to achieve higher levels of economic freedom to support economic growth. The focus should be on 'more' economic freedom and not 'less' economic freedom.
Conclusions
Numerous studies suggest that economic freedom is important in promoting economic growth. The current study tested this relationship empirically and the empirical results confirmed that increasing levels of economic freedom causes or supports higher levels of economic prosperity.
This paper studied the relationships between economic freedom and economic growth in South Africa drawing from various empirical studies. Using regression and vector auto regression techniques, the impact of economic freedom on economic growth in South Africa, over the period 1995 to 2016, was investigated in this study.
The economic freedom index in this study was not decomposed in into the various categories however. The total levels of economic freedom produced by the Heritage Foundation, the Fraser Institute and Freedom House were used. The research findings suggested that a significant and positive relationship exit between the level of economic progress in South Africa and the country's economic growth rate. When the levels of freedom decreased, growth declined.
The results therefore provide a solid basis to claim that improvement in economic freedom is a prerequisite of growth. Economic freedom therefore needs to be recognised as potentially important for economic growth. South Africa should therefore put economic freedom on its growth agenda and not ignore it. To support economic growth South Africa should undertake economic freedom reforms in general.
In further research on this topic, an effort should be made to investigate the defining of economic freedom in more detail and providing the study field with a more rigorous theoretical framework on which the study could be based. Some of our empirical results also indicated some negative connections between the two variables and this deserves special attention in further research. The distinction between politics, institutions and economic role-players, and which institutions enhance economic freedom most, also deserve special attention.
